HERE are few recent prevalence estimates of incontinence in hospitalized patients. In 1987, approximately 24% of patients between 65 and 74 years of age and 48% of patients 75 years and older had at least one episode of incontinence during hospitalization (1) . In 1991, the age-standardized prevalence for hospitalized women aged 65 years and older was 16.8 per 10,000 population per year for whites and 9.7 per 10,000 population for blacks (2) . Incontinence is often overlooked in hospitalized elderly patients (3) . Researchers analyzing Veterans Administration administrative data found that although 43% of the patients were incontinent, only 3.4% of cases had incontinence as a discharge diagnosis (4) .
Urinary incontinence in elderly adults, both men and women, is associated with cognitive impairment and immobility (5, 6) . It is also associated with higher body mass index, diabetes, chronic obstructive pulmonary disease, poor overall health, and prior hysterectomy in older women who live in the community (7) . An association between urinary incontinence and fractures in women has been noted (8) .
Few studies have investigated the incidence of incontinence in frail older adults. One study investigating urinary incontinence in nursing home residents reported that 22% of women residents who were continent at admission were incontinent one 1 year later. In that study, the development of urinary incontinence by 1 year after admission was found to be associated with presence of dementia, inability to walk independently at 2 months, and poor adjustment to the nursing home at 2 weeks (9) . In a study with hospitalized hip fracture patients, the incidence of urinary incontinence in women was 24% (10) .
It is estimated that by 2050, 6.26 million people worldwide will experience a hip fracture (11) . Each year in the United States, elderly people, the majority of whom are women, fracture a hip in a fall. One in every six women in the United States will experience a hip fracture in her lifetime (12) . Because the number of elderly women admitted to hospitals for hip fracture is high, measures that result in decreased frequency of complications (such as incontinence) could result in a significant decrease in patient suffering and in the costs associated with hospital, rehabilitation, nursing home, and home-based care.
The purpose of this study was to estimate the incidence of hospital-acquired incontinence in elderly hip fracture patients and to determine the risk factors associated with the development of incontinence.
M ETHODS
We performed a secondary analysis of data collected in the course of a retrospective cohort study on surgical blood transfusion (13) . The aims of the original study were to identify patient-related, procedure-related, and institution-related risk factors for perioperative transfusions in patients with hip fracture and to compare the operative death rates between patients who received transfusions to those who did not.
T

Study Population
The study included patients aged 60 years and older who underwent surgical repair of a fractured hip at one of 20 hospitals between 1983 and 1993. Patients were not eligible for the original study if they refused blood transfusion for religious reasons; had metastatic cancer, multiple myeloma, or an above-the-knee amputation; were a paraplegic or quadriplegic; or if the fracture was the result of trauma causing multiple injuries requiring surgery. All men and any women patients who were incontinent prior to hip fracture or who had a Foley catheter prior to admission were excluded from all analyses because they were not at risk for hospital-acquired incontinence. The participating hospitals included university, community, and Veterans Administration medical centers and were located in New Jersey, Pennsylvania, Virginia, and Texas.
Data Collection
Data were abstracted from the medical record covering the time of admission through the 30th day following surgery, or time of discharge if prior to 30 days postsurgery. Information was collected on multiple demographic and clinical characteristics. Trained study personnel collected data using a standardized pretested form. A random sample of charts was reviewed for quality assurance.
Study Variables
The determination of the outcome variable, hospitalacquired incontinence, was made on the basis of the answer to the following question on the chart abstraction form: "Was the patient continent of bowel or bladder at discharge?" (yes/no). Patients who were documented as incontinent at discharge were considered to be cases of hospital-acquired incontinence.
Confusion was defined in the chart abstraction form as confusion, disorientation, global intellectual impairment, or memory loss preceding the hip fracture. Two measures of prefracture mobility (i.e., walking and transfers) were considered. Walking ability prior to the hip fracture was defined at three levels: patient was able to walk independently; patient was able to walk with a device or use wheelchair independently; and patient was dependent or totally unable to walk. Transfer ability prior to the hip fracture was defined as being able to transfer from bed to chair. Malnutrition, as determined in the course of the admission physical exam and as documented in the medical record, was defined at three levels: no malnutrition, underweight, or malnourished/cachectic. Two measures of patients' overall health status were also included: Charlson Comorbidity Index, which was originally designed to predict mortality in hospitalized patients (14) , and the Sickness at Admission Scale (hip fracture version), developed specifically to predict mortality in hip fracture patients (15) . The Charlson Comorbidity Index scores in this study ranged from 0 to 7 and were highly skewed toward low values; therefore, a dichotomous variable (0 vs 1 or more) was created (13) .
Data Analysis
The initial step in the analysis consisted of characterizing study subjects by demographic characteristics, such as age and race, and by clinical characteristics, such as site of fracture and type of surgery performed. The crude cumulative incidence of hospital-acquired incontinence was defined as the number of patients with incontinence at discharge divided by the number of patients who had no incontinence and no Foley catheter prior to admission. The incidence of incontinence was examined in subgroups defined by the risk factors of interest (i.e., admission from nursing home or other long-term care facility, confusion, and impaired mobility), and the significance of the association of the risk factors with incontinence was ascertained using chi-square tests.
To determine if there were differences over time in the unadjusted relative risks for the risk factors of interest, data from 1983-1988 and 1989-1993 were analyzed separately. When the relative risks for the two time periods differed by more than 10%, the unadjusted relative risks and 95% confidence intervals for both time periods were reported.
Multivariate analysis was performed using multiple logistic regression, with the presence of incontinence at discharge (yes/no) as the outcome variable. To control for possible within-hospital correlation, we used the Generalized Estimating Equations (GEE) approach to carry out logistic regression as implemented in the SAS Genmod (SAS Institute, Cary, NC) procedure. The measure of association was the adjusted odds ratio and its 95% confidence interval. Potential confounders (i.e., age, race, malnutrition, severity of illness, and comorbidity) that were identified in the univariate analysis as being significantly ( p Ͻ .10) associated with the outcome were entered one by one and were retained in the model if the p value was less than .10. For continuous variables (e.g., age, severity of illness), we examined linearity by including a quadratic term in a logistic regression model; none of these terms was found to be significant, so they were entered as continuous variables in models.
R ESULTS
Of the 9598 hip fracture patients in our data set, 7539 were women. Of these, 1023 were incontinent at admission or had a Foley catheter prior to admission and were thus excluded from further analyses, leaving 6516 women for the present analyses. Demographic and clinical characteristics of the sample are shown in Table 1 . The median length of stay was 13 days (range 0-216 days). The median length of stay for those admitted from 1983-1988 was 14 days as compared to 11 days for those admitted from 1989-1993 ( p ϭ .001). More than three-quarters of the patients had an indwelling Foley catheter, and 16.8% had a urinary tract infection at some time during the hospital stay. The median length of indwelling catheter use was 7 days, range 0-70 days.
Twenty-one percent of the women had hospital-acquired incontinence at discharge. Incidence was 19.4% for 1983- 1988 and 22.3% for 1989-1993. The incidence of hospitalacquired incontinence, by year, from 1983 to 1993 is shown in Figure 1 . Incidence of incontinence combined over all of the study years by study variables is shown in Table 2 . Higher incidence was significantly associated with being aged 80 years or older; being African American; not being admitted from one's own home; confusion; prefracture use of a wheelchair or device for walking, or dependence on another person for walking; prefracture inability to transfer from bed to chair; malnutrition; having a Charlson Comorbidity Index score of 1 or more; and increasing Sickness at Admission Scale score.
When comparing the unadjusted relative risks for the risk factors of interest for the periods 1983-1988 and 1989-1993, admission from a nursing home or other long-term care facility was the only risk factor for which the difference between the two relative risks exceeded 10%. The unadjusted relative risk was 2.81 (95% CI 2.43-3.27) for women admitted between 1983 and 1988 and 3.27 (95% CI 2.92-3.68) for women admitted between 1989 and 1993.
After controlling for age, race, malnutrition, Charlson Comorbidity Index score, and Sickness at Admission Scale score (Table 3) , it was found that patients admitted from a nursing home or other long-term care facility had significantly higher odds of incontinence than patients admitted from their own homes (odds ratio [OR] 1.68, 95% confidence interval [CI] 1.29-2.19). Incontinence was also significantly associated with confusion (OR 3.44, 95% CI 2.79-4.24). Patients who independently used a wheelchair or a device for walking (OR 1.53, 95% CI 1.29-1.83) and patients who were dependent on others for ambulation (OR 2.51, 95% CI 1.64-3.85) were significantly more likely to have hospital-acquired incontinence than those who ambulated independently before admission. When our other measure of mobility (i.e., prefracture ability to transfer from bed to chair) was included in the model, it did not contribute significantly to prediction of incontinence and thus was not retained in the model.
D ISCUSSION
Twenty-one percent of the women developed incontinence during their hospitalization. After adjustment for age, race, malnutrition, comorbidity, and severity of illness, women who were admitted from a nursing home or other long-term care facility, who were confused, who required a wheelchair or device for walking, or who were dependent on others for ambulation were at high risk for becoming incontinent.
Limitations in the data collection method should be noted. First, there may be inaccuracies in the study variables due to the reliance on medical records to obtain patient data. Also, incontinence was defined as urinary, fecal, or both. It was not possible to determine the frequency of urinary incontinence alone. Fecal incontinence alone, however, occurs in only 2% of community-based older women (16, 17) . In one study of nursing home residents, the odds of fecal incontinence in the presence of urinary incontinence was 12.6 times higher than the odds of fecal incontinence in the absence of urinary incontinence, indicating that fecal incontinence usually occurs with urinary incontinence (18) . Thus, it is likely that nearly all patients classified as incontinent in this study had urinary incontinence alone or in conjunction with fecal incontinence. Finally, the incidence of hospitalacquired incontinence may have been underestimated due to the use of information in medical records, which is usually based on the admission history and examination. Therefore, our report that 21% of the women developed incontinence during their hospitalization is likely a conservative estimate. The median length of hospital stay in this study was 13 days. In contrast, the 1997 Hospital Discharge Annual Survey showed that in the northeast and southern regions of the United States, the length of stay for fractures of the neck of the femur was 8 days (19) . We found that for two of the three risk factors of interest (confusion and mobility), the relative risks were almost identical for the earlier and later segments of our study period. For the other risk factor (admission from a nursing home or other long-term care facility), the relative risks were only slightly different. This finding supports the stability of the associations over time and our ability to generalize the study results to the current era.
Women who had lived in a nursing home or other longterm care facility were at higher risk than women who lived at home. It may be that institutionalized women relied on caregivers to maintain continence through toileting or prompted voiding schedules. The same level of support may not have been present during the acute care stay. The majority of the women lived in their homes prior to the hip fracture, and more than one third returned home after hospitalization. Hospital-acquired incontinence can have an impact on family caregivers. In one study, caregivers stated that they were unprepared for the nature and length of post discharge caregiving activities related to continence (20) .
The presence of confusion increased the risk of hospitalacquired incontinence. This finding is similar to that of Dolan and colleagues who found that hip fracture patients who were delirious at the time of admission had poorer functional outcomes up to 24 months after the hospitalization than those who were not delirious on admission (21) . Delirium may be associated with incontinence by fostering dependency on others or through the use of physical restraints.
Use of a wheelchair and dependence on others for walking prior to the fracture also increased the risk of incontinence. In earlier studies, impaired mobility (9) and need for help with personal care (22) have been associated with incontinence whereas improved mobility has been associated with remission of incontinence (9) . In addition, faster gait is associated with decreased incontinence in older women (7) suggesting that women who are able to provide themselves with timely access to toilets are at less risk for incontinence.
Little is known about racial or ethnic variations in the incidence of urinary incontinence during hospitalization. In our sample, African American women had a significantly higher incidence of hospital-acquired incontinence (33%) than Caucasians (21%) or women of another race (19%, p ϭ .001). Even after controlling for other risk factors, the incidence among African Americans was significantly higher than among Caucasians. This finding warrants further investigation.
Urinary incontinence is a distressing condition. It can limit a person's social activities and interpersonal relationships. Disposable pads may be the most frequently used method of incontinence management for and by older adults (23) . Older women, however, express feelings of embarrassment and shame over being incontinent and needing help in changing pads (24) . Many do not volunteer information about incontinence, and physicians in turn often do not ask (25) . Therefore, it may be that a number of continent women who enter the hospital with a hip fracture are discharged with the fracture repaired, but with incontinence. By not seeking and using preventive or restorative therapies, older adults and their caregivers can perpetuate incontinence even though it may be a reversible condition.
Clinical intervention research is needed to determine if nursing and medical strategies during hospitalization that take these changes into account (i.e., provision of bedside commodes, urinals especially designed for women, and medications to reduce detrusor instability) help to reduce the incidence of hospital-acquired incontinence.
Aggressive medical and nursing intervention can improve hip fracture patient outcomes through the use of care maps during hospitalization, including urinary and bowel regimens (26) . Risk factors, such as those examined in this study, identifiable early in the hospitalization can cue the medical and nursing staff to initiate actions to prevent or minimize incontinence so it does not become an immutable condition.
